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CASE STUDY
Presentation
A 70-year-old Caucasian woman who was diagnosed 2 months ago with
chronic lymphocytic leukemia (CLL) via complete blood cell count and
peripheral flow cytometry on active surveillance presented to the clinic
with a 2-week history of night sweats along with low-grade fevers and
associated chills. She also complained of early satiety. Her oncologist ar-
ranged for her to be admitted to the hospital for expedited workup.
Upon presentation to the ward, the patient was hemodynamically
stable, with intermittent fevers up to 100.4°F. She denied any localizing
symptoms concerning for infection. On physical exam, she was in no acute
distress and nontoxic-appearing with intact pulses. No palpable lymph-
adenopathy was noted. There were no focal neurologic deficits, and car-
diopulmonary exam was benign. Her abdominal exam was remarkable for
splenomegaly; there was no tenderness, distention, or peritoneal signs.

Evaluation and Initial Management

Initial bloodwork was significant for elevated lactate dehydrogenase

(LDH) of 881 U/L, elevated beta-2 microglobulin level of 2.9 mg/L, el-
J Adv Pract Oncol 2022:13(5):525-534 evated phosphorus level of 5.7 mg/dL with remainder of electrolytes

AdvancedPractitioner.com @ Vol 13 = No 5 = July 2022



GRAND ROUNDS DOUGLAS

within normal limits, serum creatinine of 0.7
mg/dL (within normal), and new thrombocyto-
penia with platelet count of 120 x 10%/L. White
blood cell count came back elevated at 23.1 x
10%/L with predominant lymphocytosis (58%
lymphocytes), which was unchanged from the
patient’s white blood cell counts from time of
initial CLL diagnosis. Hemoglobin level was sta-
ble at 12.6 mg/dL, and hepatic and coagulation
panels were unremarkable. Lactic acid and pro-
calcitonin were within normal ranges, and sub-
mitted blood cultures did not grow any organ-
isms. The fevers were deemed likely related to
the patient’s malignancy.

A PET scan was completed, which dem-
onstrated splenomegaly and abdominopelvic
lymphadenopathy. Lymph node and bone mar-
row biopsies were performed. While the team
awaited results, pulsed methylprednisolone
was initiated for tumor debulking. Due to con-
cern for development of tumor lysis while on
steroids, the patient was prophylactically initi-

ichter transformation (RT), also
known as Richter syndrome, is the
relatively uncommon development of
an aggressive large B-cell lymphoma
or Hodgkin lymphoma (HL) in patients with
chronic lymphocytic leukemia (CLL) or small
lymphocytic lymphoma (SLL; Ben-Dali et al,,
2018; Tadmor & Levy, 2021). Chronic lympho-
cytic leukemia and SLL are lymphoproliferative
disorders featuring accumulation of “function-
ally incompetent mature B lymphocytes, usually
monoclonal” (Taylor et al., 2018, p. 259). Chron-
ic lymphocytic leukemia is the most common
adult leukemia in Western countries (Taylor et
al., 2018). About one third of patients ultimately
never require treatment; expectant monitoring is
carried out to watch for disease progression and
observe clinical course (Taylor et al., 2018).
Richter transformation is a serious and devas-
tating complication of CLL/SLL. Diffuse large B-
cell lymphoma (DLBCL) makes up approximately
90% of RT cases (Al-Sawaf et al., 2021). This clon-
al transformation was first described by Maurice
Richter in 1928 (Allan & Furman, 2019). Approxi-
mately 2% to 10% of patients with CLL develop

ated on IV hydration and was given rasburicase
3mg IV.

The lymph node expressing the highest stan-
dardized uptake values (SUV) on PET scan was
biopsied, and the pathology was consistent with
diffuse large B-cell lymphoma (DLBCL). The
bone marrow biopsy showed DLBCL, as well as
a small second abnormal population with a CLL-
like immunophenotype. Both biopsies revealed
non-germinal B-cell-like immunophenotype
with MYC and BCL6 translocations noted on
fluorescence in situ hybridization (FISH). These
results were consistent with Richter transforma-
tion (RT). Additionally, FISH carried out on the
bone marrow biopsy revealed 4% TP53 dele-
tion; TP53 gene anomalies have been tied with
a risk of acquiring RT. Finally, given a higher risk
of central nervous system relapse with the two
characteristic gene rearrangements of “double-
hit” lymphoma, a lumbar puncture was carried
out to check for leptomeningeal disease, which
revealed no evidence of malignant cells.

RT (Ben-Dali et al., 2018). One third of patients di-
agnosed with RT have newly diagnosed CLL (Al-
Sawaf et al., 2021). The median time frame from
initial diagnosis of CLL to development of RT is
approximately 2 to 4 years (Ben-Dali et al., 2018).
This article features a relevant case study and
reviews clinical sequelae, epidemiology and prog-
nosis, diagnostic evaluation, and management of
RT, focusing on the commonly seen DLBCL-type
transformation. It is important to recognize symp-
tomatology and manifestations of RT promptly, as
time is of the essence. Data show that this clinical
entity progresses rapidly. Additionally, when treat-
ing this disease, frequent monitoring is imperative
to gauge whether there is a treatment response
vs. disease progression; quick disease progression
can occur despite therapy. Traditional induction
immunochemotherapies are discussed, as well as
novel targeted therapies that have the option to be
utilized in combination with established immuno-
chemotherapy regimens. Especially if a positive
treatment response is obtained to first-line thera-
py, a stem cell transplant (SCT) can be pursued in
qualifying patients in hopes of achieving a durable
response. Furthermore, chimeric antigen receptor
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(CAR) T-cell therapy as well as novel targeted ther-
apies have demonstrated promising results in pa-
tients with relapse. As RT is a challenge to treat, it
is critical to consider clinical trials and novel agents
besides traditional therapies.

RISK FACTORS

Risk factors for development of RT include TP53
gene aberrations, NOTCHI mutation, CDKN2A al-
terations, subset 8 stereotype, and ¢c-MYC activa-
tion (Al-Sawaf et al., 2021, p. 170; Ben-Dali et al.,
2018). Subset 8 stereotype is defined by the ex-
pression of stereotyped IGHV4-39/IGKV1(D)-39
B-cell receptors (Gounari et al., 2015). Other risk
factors for RT include elevated lactate dehydro-
genase (LDH), elevated beta-2 microglobulin, ad-
vanced stage disease, poor Eastern Cooperative
Oncology Group (ECOG) performance score, and
lymphadenopathy (lymph nodes measuring great-
er than 3 ¢cm; Ben-Dali et al., 2020; Allan & Fur-
man, 2019). Furthermore, patients not responding
to first-line therapy for CLL/SLL are at increased
risk of developing RT as well as those who have
been treated with a higher number of therapies
(Maurer et al., 2016).

CLINICAL PRESENTATION

Onset of RT tends to be heralded by accelerated,
pronounced increase in lymphadenopathy (of-
ten abdominal), splenomegaly, and B symptoms
(fevers, night sweats, weight loss; Ben-Dali et
al., 2020). Extranodal involvement may be pres-
ent, especially in the gastrointestinal tract, bone
marrow, central nervous system (CNS), or skin
(Tadmor & Levy, 2021). In some cases, RT could
present merely as an extranodal mass (Condo-
luci & Rossi, 2019). Signs and symptoms of ex-
tranodal involvement may manifest such as early
satiety, gastrointestinal bleeding, rash, patho-
logic fractures, headache, blurred vision, or dys-
pnea. Physical examination may capture asym-
metric and rapid growth of bulky lymph nodes,
splenomegaly, and/or hepatomegaly (Tadmor
& Levy, 2021; Jain and O’Brien, 2018). Com-
mon laboratory findings include elevated LDH,
paraproteinemia, hypercalcemia, anemia, and
thrombocytopenia (Montolio Breva et al., 2021).
These symptoms and findings may also be asso-
ciated with progression of disease, so it is neces-

sary that a proper diagnostic workup be pursued
(Montolio Breva et al., 2021). Chronic lympho-
cytic leukemia can also transform to prolympho-
cytic leukemia (PLL; Taylor et al., 2018). Table
1 shows baseline characteristics of 46 patients
treated for RT included in a retrospective study
at an individual institution from 2006 through
2014 (Rogers et al., 2018).

DIAGNOSIS

The site that exhibits the most fluorodeoxyglu-
cose (FDG) avidity on PET scan should be bi-
opsied, and a standardized uptake value (SUV)
greater than 5 has a higher sensitivity for diagnos-
ing RT. A core biopsy is preferred to a fine needle
aspiration so that a sufficient amount of tissue
can be analyzed. Figure 1 depicts a diagnostic al-
gorithm. Histopathologic features pointing to RT
would usually be enlarged CD20-positive B cells
with a diffuse growth pattern of large cells, “simi-
lar to de novo DLBCL” (Al-Sawaf et al., 2021, p.
170). In approximately 80% of cases of RT, there
is PD-1 expression on flow cytometry; this is, how-
ever, unusual in de novo DLBCL (Al-Sawaf et al.,
2021). Cytogenetics and fluorescence in situ hy-
bridization (FISH) would capture characteristic
gene alterations. In a minority of cases, histologic
features such as Reed-Sternberg cells with CD30
and CD15 positivity would be consistent with HL
(Condoluci & Rossi, 2019).

During workup for RT, it is imperative to be
cognizant of whether a lumbar puncture is war-
ranted. It is sensible to proceed when one or
more risk factors for CNS disease is present, in-
cluding “double-hit” or “triple-hit” DLBCL (in-
volving rearrangements of two or three particu-
lar genes), high International Prognostic Index
(IPI) score, high LDH, and involvement of extra-
nodal sites such as testis, epidural space, breast,
bone marrow, kidney, and adrenal gland (Knorr &
Moskowitz, 2018; Zahid et al., 2016). It is also im-
portant to be on the lookout for clinical signs and
symptoms of CNS involvement, including head-
aches, behavioral disturbances, nerve palsies,
balance impairments, and seizures (Krawczyk-
Kulis & Kyrcz-Krzemien, 2015). In these cases,
imaging such as MRI of the brain and spine in
addition to lumbar puncture may be warranted
for a more complete workup.
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Table 1. Baseline Characteristics of 46 Patients With Richter Syndrome h
Patient characteristics Median (range) n available
Age at RS diagnosis, yr 67 (38-83) 46
Time from CLL to RS diagnosis, mo 52.9 (0.4-198.1) 46
Number of prior CLL treatments 3 (0-13) 46
ECOG PS at diagnosis 1(0-4) 28
CLL risk factors n (%) n available
Complex CLL karyotype 28 (67) 42
/IGHV unmutated 27 (84) 32
FISH panel positive
BCL6 (3027) 6 (15) 40
MYC (8024) 17 (40) 42
D1273 (12cen) 12 (30) 40
ATM (11923) 12 (29) 41
D13S319 (13914.3 90 or 1) 22 (55) 40
TP53 (17p13.1) 20 (49) 41
del 6g 5(3) 40
Baseline laboratory values Median (range) n available
Absolute neutrophil count, x 10°/L 2.3 (0-17.5) 44
Platelet count, x 10%/L 17 (16-290) 44
Serum creatinine, umol/L 79.6 (44.2-353.6) 44
Albumin, g/L 33 (11-44) 44
Total bilirubin, pmol/L 12.0 (3.4-60.0) 44
Lactate dehydrogenase, IU/L 7.34 (2.14-50.0) 44
Note. Baseline laboratory values are from cycle 1 day 1 of R-EPOCH treatment. CLL = chronic lymphocytic leukemia;
ECOG PS = Eastern Cooperative Oncology Group performance status; FISH = fluorescence in situ hybridization;
IGHV = immunoglobulin gene heavy chain; RS = Richter syndrome. Reprinted from “A single-institution retrospective
cohort study of first-line R-EPOCH chemoimmunotherapy for Richter syndrome demonstrating complex chronic
lymphocytic leukaemia karyotype as an adverse prognostic factor,” by K. A. Rogers et al., 2018, British Journal of
\Haemato/ogy, 180(2), 259-266. [Table 1]. Y,

RETURN TO CASE STUDY

Treatment and Clinical Course

A mediport was placed for chemotherapy admin-
istration. A baseline electrocardiogram demon-
strated normal sinus rhythm with no ischemic
changes, and an echocardiogram revealed ejection
fraction of 59% with normal diastolic and systolic
function. Methylprednisolone was then discon-
tinued, and the patient was promptly initiated
on 6 cycles of dose-adjusted R-EPOCH (ritux-
imab [Rituxan], etoposide, prednisone, vincristine
[Oncovin], cyclophosphamide [Cytoxan], and hy-
droxydaunorubicin, also known as doxorubicin
[Adriamycin]).

Throughout administration of the first cycle of
the immunochemotherapy, the patient remained
admitted for tumor lysis laboratory monitoring.
She was continued on aggressive IV hydration of
normal saline at a rate of 200 mL milliliters per
hour. A uric acid level was checked, which was
found to be elevated at 10.1 mg/dL. She was start-
ed on daily allopurinol of 300 mg and was given a
second dose of rasburicase 3 mg. Phosphorus level
was elevated at 5.7 mg/dL, so the patient was also
started on sevelamer 800 mg three times daily.
She was placed on telemetry, which revealed no
arrhythmias, strict intake and output documenta-
tion were carried out, and tumor lysis labs were
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Figure 1. Diagnosis of Richter transformation. ®FDG PET-CT = PET-CT with ®F-fluorodeoxyglucose; CLL
= chronic lymphocytic leukemia; LDH = lactate dehydrogenase; RT = Richter transformation;
SUV = standardized uptake value. Adapted with permission from Tadmor & Levy (2021).

frequently monitored. Furosemide was given in-
travenously on an intermittent basis to keep her
net fluid balance close to even. Within 48 hours,
her tumor lysis labs demonstrated improvement,
with normalization of serum uric acid and phos-
phorus levels. Telemetry monitoring was discon-
tinued and sevelamer was stopped.

Along with the dose-adjusted R-EPOCH, the
patient was placed on venetoclax (Venclexta),
which was ultimately escalated to 400 mg daily.
During these cycles, the patient received intrathe-
cal methotrexate for CNS prophylaxis as well. Af-
ter the fourth cycle, a PET scan was performed,
which demonstrated partial response. Thereafter,
stem cells were harvested from the patient’s sister.
The plan was that the patient would ultimately un-
dergo an allogeneic transplant for consolidation.
The fifth cycle of chemotherapy was complicated
by neutropenic fevers from a bacteremia that re-
quired hospitalization, and, as a consequence, the
sixth cycle was delayed by 3 weeks.

Unfortunately, following the course of induc-
tion therapy, a PET scan revealed new FDG-avid
soft tissue lesions, new FDG-avid lymphadenopa-
thy, and new high-grade FDG avidity in the right
temporal lobe and right cerebellum. A brain MRI
was then pursued, which showed multiple new
cerebral and posterior fossa lesions. A diagnostic
lumbar puncture did not reveal abnormal B cells.
For relapse with CNS involvement, the patient
was started on pulsed dexamethasone 40 mg daily
IV for 4 days along with rituximab and high-dose
methotrexate (R-MTX). Two weeks following
the high-dose methotrexate infusion, the patient

received two cycles of R-IVAC (rituximab, ifos-
famide, etoposide, and cytarabine) with intrathe-
cal methotrexate. Mesna was started in conjunc-
tion to reduce risk of hemorrhagic cystitis.

A week and a half following completion of the
salvage induction therapy regimen, the patient pre-
sented to the emergency room with nausea and vom-
iting, headaches with photophobia, anorexia, diz-
ziness, slurred speech, confusion, and somnolence
with inability to ambulate or perform activities of
daily living over the past 2 days. On physical exam,
she was lethargic, spontaneously opening eyes to the
sound of a voice, and only able to respond with short
phrases when interviewed. Speech was slowed and
slurred, and horizontal nystagmus was noted. She
was oriented to name and place, but not to time. She
was able to follow some simple commands but dis-
played difficulty with complex commands such as
repeating sentences and touching her left ear with
her right thumb. Brain and spine MRIs were com-
pleted, which revealed diffuse leptomeningeal en-
hancement, hyperintensity in the right cerebellum,
and cerebral edema. At this time, a diagnostic lum-
bar puncture revealed an elevated opening pressure,
elevated protein concentration, lymphocytosis, and
abnormal B cells. In the setting of confirmed lepto-
meningeal metastases, the patient was initiated on
high-dose dexamethasone of 10 mg every 6 hours
and on prophylactic levetiracetam 500 mg every
12 hours. Neurosurgery was consulted for eventual
placement of an Ommaya reservoir.

Nevertheless, despite 5 days of systemic ste-
roids, this patient’s symptomatology and clini-
cal manifestations progressively worsened to the
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point of obtundation along with hemodynamic
instability. A goals-of-care discussion ensued with
the patient’s primary oncologist, hospital team,
and family. The decision was made for the patient
to be discharged home with hospice care. Three
weeks later, the patient passed away peacefully
with family by her side.

PROGNOSIS

Compared with de novo DLBCL, RT unequivo-
cally carries a poorer prognosis (Kalmuk et al.,
2019). Once RT-DLBCL (RT of DLBCL type)
is diagnosed, the median survival time is 1 year
(Wang & Ding, 2020). A retrospective study of 204
patients diagnosed with RT from a single center
analyzed cases diagnosed from 1993 to 2018. It
was found that patients treated with a first-line
R-CHOP (rituximab, cyclophosphamide, doxo-
rubicin, vincristine, prednisone) regimen had a
median overall survival of 15.3 months (Wang &
Ding, 2020). Patients treated with other immu-
nochemotherapy regimens as first line, includ-
ing R-EPOCH (rituximab, etoposide, prednisone,
vincristine, cyclophosphamide, doxorubicin), R-
CEPP (rituximab, cyclophosphamide, etoposide,
procarbazine, prednisone), and R-CVP (ritux-
imab, cyclophosphamide, vincristine, prednisone)
had a median overall survival of 12.8 months. After
achieving at least a partial response, just 11.8% of
patients in this study proceeded to an SCT. This
sample consisted of 24 patients, and median post-
SCT survival was notably 55.4 months.

A nationwide retrospective cohort study in
Denmark followed 3,772 patients with CLL from
2008 to 2016, of which 113 had biopsy-proven RT.
Patients were identified using the Danish National
CLL Registry. Findings of this study demonstrated
that those diagnosed with RT who were treatment
naive had a superior survival compared with those
who were previously treated for CLL (Ben-Dali
et al., 2020). Treatment itself or progressive CLL
may be related to this phenomenon (Ben-Dali et
al., 2020).

TREATMENT

Current Treatment Options

Regarding current treatment options for RT, an-
thracycline-based immunochemotherapy regi-
mens remain the standard-of-care treatment

option for RT, along with other aggressive lym-
phomas (Rogers et al., 2018). The following treat-
ment options are considerations for RT-DLBCL
only. This article does not address treatment op-
tions for RT-HL (RT of HL type). Regimen con-
siderations have included R-CHOP, CHOP-O
(ofatumumab [Kesimpta], cyclophosphamide,
doxorubicin, vincristine, prednisone), R-EPOCH,
and hyper-CVAD (fractioned cyclophospha-
mide, vincristine, doxorubicin, dexamethasone),
which has often been given in combination with
methotrexate and cytarabine as well as rituximab
(Condoluci & Rossi, 2017). Ofatumumab is a novel
anti-CD20 monoclonal antibody that has dis-
played more cytotoxicity than rituximab and has
not been found to improve outcomes in compari-
son (Rossi et al., 2018). Hyper-CVAD has demon-
strated a response rate of 41% and a median over-
all survival of 10 months, with severe hematologic
toxicity occurring in as much as 50% of patients
and treatment-related mortality in 14% (Rossi et
al., 2018). R-CHOP has demonstrated a response
rate of 67% with a median progression-free sur-
vival of 10 months and a median overall survival of
21 months for RT, as well as a low treatment-relat-
ed mortality of 3%. Infections have been found to
occur in 28% of patients (Rossi et al., 2018).

A retrospective cohort study of 46 patients
treated with R-EPOCH revealed a high toxicity
with death in 30% of patients. Twenty-two per-
cent of patients treated with R-EPOCH had re-
quired hospitalization for neutropenic fever or
infection (Rossi et al., 2018). However, this study
also found that 71% of patients without a complex
CLL karyotype had an overall survival of 1 year
with R-EPOCH chemoimmunotherapy induc-
tion (Rogers et al., 2018). Generally, out of these
aforementioned therapies, patients treated with
R-CHOP seem to fare best due to lower treatment
toxicities, but the survival data reflect a need for
novel therapeutics for patients with RT.

Another consideration in front-line therapy
for RT-DLBCL is CNS prophylaxis, which in fact
remains controversial (National Comprehensive
Cancer Network, 2022), as more prospective stud-
ies would be helpful to corroborate effectiveness.
Most cases of CNS involvement occur after first-
line therapy for RT-DLBCL. It has been hypoth-
esized that CNS involvement may be present but
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undetectable in some cases during initial diagno-
sis (Zahid et al., 2016). In high-risk groups, the
estimated reported incidence of CNS relapse may
be as high as 40%, with the time to relapse with-
in the first 6 to 9 months (Savage, 2017). When a
patient has risk factors for CNS disease such as
double- or triple-hit gene rearrangements, high
IPI score, high LDH, or involvement of extranodal
sites (testis, epidural space, breast, bone marrow,
kidney, adrenal gland), intrathecal methotrexate
is used almost ubiquitously for CNS prophylaxis.
Intrathecal methotrexate is usually administered
concurrently when the initial diagnostic lumbar
puncture is carried out and with cycles of system-
ic immunochemotherapy. Another option is intra-
thecal cytarabine (Zahid et al., 2016). Administra-
tion of high-dose methotrexate at a dose of 3 to
3.5 g/m? for two to four cycles, which penetrates
the CNS, may be utilized for CNS prophylaxis or
treatment of CNS involvement (National Com-
prehensive Cancer Network, 2022). High-dose
methotrexate has the possibility of causing sig-
nificant nephrotoxicity, but prompt and effective
treatment with IV hydration, high-dose leucovo-
rin, and glucarpidase usually offsets the need for
dialysis (Howard et al., 2016).

In patients with RT who achieve a response
to induction therapy, SCT is suggested to bring
about a durable response for fit patients without
disqualifying comorbidities, given short responses
observed with chemotherapy (Allan & Furman,
2019). Unfortunately, the majority of patients do
not qualify given the high prevalence of elderly age
among these patients and decline in performance
status in association with rapid disease progres-
sion (Allan & Furman, 2019). A retrospective study
utilized data from the Center for International
Blood and Marrow Transplant Research registry
with a cohort of 65 patients receiving their first au-
tologous SCT and a cohort of 61 patients receiving
their first allogeneic SCT as therapy for RT from
2007 through 2017 (Herrera et al., 2021). Results
confirmed that disease status at the time of allo-
geneic SCT correlated with survival; patients in
complete response at the time of allogeneic trans-
plant had decreased incidence of relapse (Her-
rera et al., 2021). As patient characteristics in the
two cohorts exhibited notable differences such as
complete response status, cytogenetics, and use of

novel therapies prior, outcomes of autologous vs.
allogeneic SCT were not compared directly (Her-
rera et al., 2021). Nonetheless, it was concluded
that both autologous and allogeneic SCT provided
a proportion of treated patients with a durable re-
mission (Herrera et al., 2021).

A multicenter retrospective study by the
European Group for Blood and Marrow Trans-
plantation included 59 registered patients with
the diagnosis of RT, with 34 having received an
autologous SCT and 25 having received an allo-
geneic SCT from 1997 to 2007 (Cwynarski et al.,
2012). Study results demonstrated a 3-year overall
survival of 59% for autologous SCT and 36% for
allogeneic SCT in patients with RT (Wang & Ding,
2020). Younger adults less than 60 years of age in
the allogeneic SCT cohort had a 42% relapse-free
survival at 3 years, which was comparable to 45%
for the autologous SCT cohort (Cwynarski et al.,
2012). Also, patients who underwent allogeneic
SCT while in complete or partial remission fared
better than those who did so with progressive dis-
ease. “When [allogeneic SCT] as a postremission
therapy was included in the Cox proportional
hazards regression model (multivariate analy-
sis), it independently correlated with prolonged
survival” (Cynarski et al., 2012, p. 2212). Autolo-
gous SCT tends to be more favorable in elderly
patients, but allogeneic SCT may provide more
sustained disease control.

Promising Treatment Options

Novel targeted agents including Bruton tyrosine
kinase (BTK) inhibitors such as acalabrutinib
(Calquence) and ibrutinib (Imbruvica) and the B-
cell lymphoma 2 protein (BCL-2) inhibitor veneto-
clax may demonstrate better outcomes when used
synergistically with chemoimmunotherapy as op-
posed to chemoimmunotherapy alone in a small
number of patients (Ben-Dali et al., 2020). Table 2
showcases studies and their outcomes for various
therapies utilized for RT. A phase I trial of vene-
toclax in conjunction with DA (dose adjusted)-
EPOCH-R showed seemingly promising results
with an overall response rate of 96.7% in a sam-
ple size of 30 patients, but with serious toxicities
(Chamuleau, 2021). Preliminary data from a phase
IT trial showed an objective response of 75% with
a median overall survival of 16.3 months (Wang &
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Table 2. Novel Agents Evaluated for the Treatment of Richter Transformation B
No. of Median CR ORR Median PFS Median OS

Regimen Author, year Institution pts age (y) (%) (%) (mo) (mo)
Ibrutinib Tsang, 2015 Mayo 4 67 50 75 NA NA
Ibrutinib Visentin, 2019 Italy 4 69 25 NA NA
lbrutinib and O Jaglowski, 2015 Ohio 3 64 33 NA NA
Acalabrutinib Hillmen, 2016 San Diego 25 NA 9.5 38 21 NA

Veneto Davids, 2017 Dana-Farber 7 73 43 1.0 6.0
Veneto Bouclet, 2021 France 7 67 29 NA 11
Veneto and R-EPOCH  Davids, 2020 Dana-Farber 27 63 48 59 16.3 16.3
PDCDI1 Rogers, 2019 Ohio 10 69 10 10 NA 2.0
Pembro Ding, 2017 Mayo 9 69 n 44 5.4 10.7
Pembro Armand, 2020 Dana-Farber 23 NA 4.3 13 1.6 3.8

Nivo and Ibru Jain, 2016 MDACC 23 65 35 43 NA 13.8
Bispecific Alderuccio, 2019 Italy 1 NA (0] 100 NA NA

CAR-T Turtle, 2017 Hutchinson 5 65 NA 71 NA NA

CAR-T and lbru Gauthier, 2020 Hutchinson 4 65 NA 83 NA NA

CAR-T Benjamini, 2020 Israel 8 64 71 71 NA NA

CAR-T Kittai, 2020 Ohio 8 64 62 100 NA NA
DTRM-55 Mato, 2020 MSK 13 71 NA 45 NA NA

Note. CR = complete remission; lbru = ibrutinib; Nivo = nivolumalb; O = ofatumumalb; ORR = overall response rate;

OS = overall survival; Pembro = pembrolizumab; PFS = progression-free survival. Adapted with permission from

\Tadmor & Levy (2021). )

Ding, 2020). This regimen was highlighted in the
case study with the patient having subsequently
developed a neutropenic infection. There was
significant hematologic toxicity, with grade 3 to 4
neutropenia in 25 patients, grade 3 to 4 thrombo-
cytopenia in 21 patients, and grade 3 to 4 anemia
in 18 patients. Febrile neutropenia of at least grade
3 occurred in 19 patients. Furthermore, eight pa-
tients suffered significant gastrointestinal adverse
events, including ileus and perforation as well as
septic enteritis leading to a patient death (Chamu-
leau, 2021). Also of note, it is crucial to implement
preventative strategies and to closely monitor for
tumor lysis syndrome (TLS) in patients receiving
venetoclax. Early clinical trials of this drug in re-
lapsed CLL reported some fatal cases associated
with TLS (Fischer et al., 2020).

Pirtobrutinib (LOXO0-305), a novel selective
BTK inhibitor, has shown promise in patients with
RT. In the BRUIN study, a multicenter and open-
label trial, there was an overall response in two
thirds out of a cohort of 15 patients with RT (Mato

et al, 2021; Rosa, 2021). This study cohort included
patients who had progressed on RT-directed thera-
py (Rosa, 2021). No dose-limiting toxicities were re-
ported in any of the cohorts, and this agent was dis-
continued due to adverse effects in only five out of a
total study population of 323 patients (Rosa, 2021).
Additionally, novel CAR T-cell therapy has
been evaluated in small samples of patients with
RT, demonstrating encouraging results. An Israeli
study conducted from 2019 through 2020 includ-
ed eight patients with relapsed, refractory CLL af-
ter chemoimmunotherapy and therapy with BTK
and/or BCL2 inhibitors, six of whom had RT (Ben-
jamini et al., 2020). There were no fatalities due
to CAR T-cell toxicity, and all patients achieved
a complete response by day 28 (Benjamini et al.,
2020). A phase I clinical trial evaluating escalat-
ing doses of CAR T cells in 27 patients with re-
lapsed, refractory non-Hodgkin lymphoma (NHL)
and CLL included three patients with RT, two of
whom achieved a complete response with the
therapy (Vitale & Strati, 2020; Batlevi et al., 2019).
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No dose-limiting toxicities were observed in this
trial, and cytokine release syndrome occurred in
39% of patients, up to grade 3 in one patient (Vi-
tale & Strati, 2020).

CONCLUSION

It is imperative that the advanced practitioner
have a high index of suspicion for RT when a
patient with established CLL or SLL develops B
symptoms, enlarging lymphadenopathy, extrano-
dal manifestations, organomegaly, or incidental
laboratory abnormalities such as rising LDH or
cytopenias. However, some patients present with
RT at the time of initial CLL or SLL diagnosis. Per-
forming a PET scan and taking a biopsy of a sus-
pected area with the most FDG avidity and a high
SUV is essential to capture greatest diagnostic
sensitivity and to rule out the common differential
of disease progression. Prompt diagnosis of this
serious condition is essential to maximize treat-
ment effectiveness and to communicate change in
prognosis with the patient. These patients should
also be referred for clinical trial participation due
to a lack of standard therapies with proven ben-
efit, especially beyond first-line treatment. As RT
will only become more prevalent with our rapidly
growing aging population, it is crucial to remain
apprised of the latest treatment strategies and of
new therapies in development.
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